Background: Females are generally more motivated with regard to oral hygiene practices and thus brush their teeth more frequently than males. Objective: To determine the prevalence of gingival recession, oral hygiene status, oral hygiene practices and associated factors in women attending a maternity ward in Tanzania. Design: Cross-sectional descriptive study. Setting: Maternity ward of Muhimbili National Hospital, Tanzania. Subjects: Four hundred and forty six women were interviewed on oral hygiene practices and maternal factors, and a full-mouth examination was done to determine the presence of plaque, calculus, gingival bleeding and gingival recession at six sites per tooth. Results: The prevalence of gingival recession (GR) > 1mm was 33.6%, calculus 99.3%, plaque 100%, and gingival bleeding 100%. Oral hygiene practices included toothbrushing (98.9%), brushing frequency >2 times/day (61.2%), horizontal brushing method (98%), and using a plastic toothbrush (97.8%). Factors that were significantly associated with gingival recession were age (OR a =2.0, 95% CI=1.3-3.2), presence of calculus (OR a =3.8, 95% CI=2.5-7.1), and gingival bleeding on probing (OR a =4.2, 95% CI=2.5-7.1). Tooth cleaning practices and maternal factors, especially the number of pregnancies or deliveries were not significantly associated with gingival recession. Conclusion: In this study population, oral hygiene was poor and gingival recession was associated with age, calculus and gingival inflammation rather than with tooth cleaning practices.
INTRODUCTION
The occurrence of gingival recession in young adults as well as in the elderly population in Tanzania varies between 13 -72% (1-3). Previous epidemiological studies in Tanzania have shown that the oral hygiene standard of the population was generally poor with the occurrence of dental plaque as high as 99.6% and that of dental calculus being 75-100% (24) . Tooth cleaning devices commonly used include plastic toothbrushes (52-68%), chewing sticks (26-32%), both plastic toothbrushes as well as chewing sticks (17.0%), and dental floss (1%) (3, 5, 6) . Most of the rural population that constitutes about 85% of the general population in Tanzania uses chewing sticks rather than the toothbrush (3, 6) . While the use of chewing sticks among school children under proper instruction has been reported to be as effective as plastic toothbrushes for control of plaque and gingival bleeding (7), the traditional, unsupervised method of tooth cleaning had no significant effect on plaque control among either children or adults (6, 8) .
The purpose of using tooth cleaning devises is to attain good oral hygiene compatible with good oral health. Unfortunately, the practice when not performed appropriately, may result into unwanted ill effects such as recession of the gingival tissues, trauma to soft tissues and abrasion of dental hard tissues (9) . Females are generally more motivated with regard to oral hygiene practices and thus brush their teeth more frequently than males (5, 6). The prevalence and extent of unwanted ill effects of oral hygiene practices among Tanzanian women are not known. Therefore, the purpose of the present study was to determine the prevalence of gingival recession, level of oral hygiene, oral hygiene practices and associated factors among women at a maternity ward at Muhimbili National Hospital, Tanzania.
MATERIALS AND METHODS

Study area and participants:
This cross-sectional descriptive study involved women who were readily available after delivery between August 2002 and January 2003 in a public university teaching hospital setting, the Muhimbili National Hospital. Tanzania has an estimated total population of 39.5 million people; with a life expectancy of 53 years for females (10) . The Gross Domestic Product (GDP) per capita was 350 USD; 89.9% of the general population living on less than 2 USD per day and adult illiteracy rate for women being 38% (10) . The country has an estimated dentist population ratio of 1:220,000. The estimated sample size (n=457) for the present study was based on the prevalence rate of gingival recession (30%) and the difference between the groups according to oral hygiene (poor/good = 5%/15%). The power of the study was 90% with an alpha level of 0.05 (2-sided Chi-square test). The objectives of the study were explained to the sampled population, and those who were willing to participate and gave their written consent were recruited for the study.
Interview and clinical examination:
The study participants were first interviewed using a structured questionnaire followed by a clinical intra-oral examination. The questionnaire consisted of questions on demographic data (age, level of education, and marital status), oral hygiene practices (toothbrushing practice, time of brushing, flossing, use of tooth picks), tooth cleaning devices used (plastic toothbrush and chewing stick or miswak), tobacco smoking, history of gum bleeding on toothbrushing, consumption of coffee and intake of alcohol.
In the clinical examination, all teeth were examined (including the third molars) and scored for all six surfaces of the teeth (bucco-mesial, mid-buccal, bucco-distal, lingual-mesial, midlingual and lingual-distal). The mean number of teeth examined per person was 30.2±1.9. Gingival recession was scored in absolute numbers using the Williams periodontal probe marked at 1,2,3,5,7,9, and 10 mm (11) . Dichotomous scoring (present or absent) was used for dental plaque, calculus, and gingival bleeding on gentle probing. Dental plaque was scored as present if it was visible on the end of the probe after running the Williams periodontal probe over the tooth surface. Through tactile sensation, the Community Periodontal Index (CPI) clinical probe with a bulb tip diameter of 0.5 mm (12) , was used to examine calculus and gingival bleeding on gentle probing whereby each condition was recorded separately. Blood pressure and obstetric history, in particular number of pregnancies and deliveries were also obtained from medical records. One calibrated examiner performed all the clinical examinations; and during data collection, duplicate clinical examinations were made for thirty six study participants (8%). Using a Kappa test, the reproducibility (kappa value ± standard error and the 95% confidence interval) for gingival recession was 0.78±0.01 (0.76-0.81) and the level of significance test was p<0.00I. For gingival bleeding and microbial plaque, reproducibility was not scored because for these conditions it was not practical to repeat the examination on the same day.
Inclusion and exclusion criteria:
Mothers who had just given birth or were being admitted with a newborn at the hospital qualified to be included in the study, except for those known to have underlying systemic diseases. Exclusion criteria included all those mothers who had on their medical records diabetes mellitus, heart disease, kidney diseases, HIV/AIDS, genitourinary tract infection, or other infections or conditions that needed concurrent antibiotic therapy. Screening for HIV was not performed. The number of teeth remaining and periodontal therapy were not considered as important factors for inclusion/ exclusion criteria as in this study population the minimum number of teeth present was twenty three, and none of the participants had ever attended periodontal therapy before the study.
Ethical considerations:
The Ethical Committee of Muhimbili University College of Health Sciences (MUCHS) approved the study, which was conducted in accordance with the Helsinki Declaration.
Data analysis: Data were entered into a personal computer and analysed using the Statistical Package for Social Sciences (SPSS) 13.0. Skewed data was analysed using Spearman's correlation test that employed "rank-system". The relationship between gingival recession and other variables was studied using the multivariate logistic regression (MLR), and the level of significance was set at p<0.05.
RESULTS
The study population included 446 Tanzanian African women aged 14 to 44 years (mean age = 23.4±5.4 years). Age distribution according to the level of education is shown in Table 1 .
Gingival recession according to jaw and tooth type: All 446 study participants were clinically examined and the number of teeth presented varied between 23 and 32 per person (mean = 30.2±1.9 (standard deviation, Sd), whereas 83.2% of the participants had one to four third molars in place. The prevalence of gingival recessions (GR) >1 mm among all study participants was 33.6%, the mean number of sites affected was 1.5±3.3. Based on the total number of surfaces affected, the extent of gingival recession was 2.7%. The differences in the mean number of teeth examined among the GR (30.1± 1.9) were not statistically significant. In the whole study population, there were only four active tobacco smokers (0.9%). In bivariate analysis none of the active tobacco smokers had gingival recession. The occurrence of gingival recession in percentages of the surfaces affected per jaw and tooth type is shown in Table 2 . Due to the fact that some of the tooth surfaces had been destroyed by caries and thus could not be available for assessment, the number of buccal and lingual surfaces is not necessarily equal in number. Generally, GR affected more of the mandibular teeth (4.3%) than the maxillary teeth (1.1%). On the lower teeth the lingual surfaces were more affected (5.9%) than the buccal surfaces (1.1%)and by tooth type; incisors and canines were more affected (9.6%) than the premolars (0.8%) or molars (0.7%).
Dental plaque, calculus and oral hygiene standards:
Among the 446 study participants, the prevalence of plaque was 100% and that of dental calculus was 99.3%. The percentage of surfaces with plaque was 76.8% and calculus (25.9%), whereas the mean number of surfaces affected was 131.6±28.8 and 44.3±32.5, respectively. Compared to those with secondary or higher education, the participants with primary education or less had significantly higher percentages of surfaces with plaque (p < 0.001) and dental calculus (p=0.039). According to the operational categorisation of oral hygiene standard (OHS), most of the study participants had poor (41.7%) or very poor (43.3%) oral hygiene ( Table 3) . None of the participants was classified as having very good OHS. The group of participants who had gingival recession was composed of a significantly higher proportion of individuals with very poor oral hygiene (58.0%) compared to those who had no gingival recession (35.8%) (p<0.001).
Toothbrushing practices: A majority (98.7%) of the participants practised toothbrushing but only 1.3% used mouth rinsing. Most of the women (97.8%) used a plastic toothbrush, and very few used chewing sticks (0.9%). Toothbrushing was done mostly before breakfast (99.6%) and less often before going to bed (39%); using horizontal scrubbing (98%) and vertical methods (2.0%). Frequency of toothbrushing was 1-5 times per day (mean 1.72±0.67), where regular toothbrushing frequency once a day was 38.8%, twice a day only 51.1%, two times a day or more 61.2%, three times a day 9.2%. The proportion of participants who brushed twice or more a day was higher among those who had secondary education and above (79.2%) than among those with primary education (58.1%, p=0.001). For inter-dental cleaning, toothpicks were used by 99.4% and dental floss by 0.6%. Most of the study participants used toothpaste (93.7%), and the rest used salt (1.3%), charcoal/ash (0.8%) or just water(4.8%).
Mean gingival recession sites in relation to sites with plaque, calculus and other factors: The mean number of sites with gingival recessions in relation to a specific "median or other split value" for plaque, calculus, gingival bleeding on gentle probing, level of education, toothbrushing frequency and maternal factors are shown in Table 4 . The study participants who had values "higher than or equal to" the median split value (Yes category compared to those who had "lower" values (No category), showed higher mean numbers of surfaces with gingival recession in association with plaque (p=0.036) and calculus (p=0.001), respectively). Using percentages of surfaces affected, gingival recession was positively associated (Spearman's Rho correlation) with the presence of plaque (0.3), calculus (0.5), gingival bleeding (0.5), and age (0.2). For all factors this association was statistically significant (p=0.01). A strong and positive association (0.7) was found between calculus and gingival bleeding on probing (p<0.01). Occurrence of gingival recession in relation to dental conditions and other maternal factors: Occurrence of gingival recession in relation to a number of dental conditions and other maternal factors (bivariate analysis) without controlling for their effects is shown in Table 5 . In the bivariate analysis, significant factors were age (p<0.01), plaque, calculus, and gingival bleeding on probing (p>0.001). With regard to maternal factors, participants with GR compared to the non-GR group had a higher proportion of women with a history of pregnancies >3 (p=0.016) and deliveries >2 (p=0.036).
Multivariate logistic regression analysis:
The factors that were expected to have been more associated with gingival recession because of the statistically significant value given in the bivariate analysis were included in the "MLR" analysis. These factors included the age of the participant, plaque, calculus, gingival bleeding on probing, gingival bleeding on toothbrushing, number of pregnancies and deliveries. The final "MLR" model in the Backward (Wald) Stepwise method, with both un-adjusted and adjusted Odds ratios, is shown in Table 6 . In this study population, the factors that were most likely associated with the occurrence of gingival recession were age (OR a =2.0, 95% CI=1.3-3.2, p=0.003), calculus (OR a =3.8, 95% CI=2.5-7.1, p<0.00I), and gingival bleeding on probing (OR a =4.2, 95% CI=2.5-7.1, p<0.001). The number of pregnancies and deliveries were not significantly associated with gingival recession.
DISCUSSION
Women have previously been reported to have better oral hygiene than men in Tanzania (5) and elsewhere (13) and women in general have more GR than men do (14) . In this study population comprising women only, the prevalence of gingival recession appears to have been lower than that found among non-hispanic blacks in the United States (15) . In the present study, gingival recession was found more often on mandibular than on maxillary teeth, which was in agreement with other reports in Tanzania (16), but is contrary to those studies from Turkey, United States and elsewhere (13, 15, 17) . It should be noted that in this study the mean number of teeth examined was not significantly different among participants with or without gingival recession. In general it has been reported that most Tanzanians retain most of their teeth even beyond the age of sixty nine years (18) . With regard to sites, gingival recession was detected mainly on the buccal surfaces, a finding that concurs with previous reports (19) (20) (21) . In mandibular teeth, lingual surfaces were affected more often than buccal surfaces, which is also in agreement with other reports (16) . A possible explanation for this might be poor access for proper cleaning of mandibular lingual surfaces and rapid formation of calculus on the lingual sites due to opening of salivary ducts (22) . In the premolar areas of the mandibular teeth there was more GR on the buccal than on the lingual surfaces, which is in agreement with studies done on multi-ethnic groups (23) . The possible explanation for this might be the root position of the premolars in the more buccal aspects, leading to the high susceptibility to GR (24) .
In this study population, the factors that were significantly associated with GR were age, presence of calculus and gingival bleeding. The occurrence of gingival recession correlated with age, which is supported by other findings in Tanzania (2, 16) and elsewhere (14, 21, 25, 26) . The association between gingival recession and calculus in this study is in agreement with results for other populations in Tanzania (16, 27) , Brazil (26) and elsewhere (20) . The explanation for this is thought to be due to mechanical displacement of the gingival tissue by calculus deposits as well as toxins from both the viable microbial plaque and that which is harboured within the calculus deposit (28) . Also in this study, there was an association between gingival recession and gingival bleeding, which was in agreement with other reports (2, 29) . One could argue that during hospitalisation, the study participants were less efficient in controlling plaque and, therefore, might have affected gingival bleeding and gingival recession, respectively. Since the total time spent at the hospital after admission for most of the study participants did not exceed 40 days in relation to the time of the clinical examination for the plaque and gingival conditions (30) , it is considered that this did not affect the results as gingival recession takes years to develop (19) . However, the association between gingival bleeding on probing and recession in this study might have been exaggerated because of the tendency for having increased gingival bleeding during pregnancy and after delivery which takes time up to two or three months to resolve (31, 32) .
In the present study, most of the participants used plastic toothbrushes, few used only chewing sticks and extremely a few used a combination of chewing sticks and plastic toothbrushes. The common use of plastic toothbrushes in this study population might have been considered to have been safer than using chewing sticks which were positively associated with a higher prevalence of gingival recession (25) . Irrespective of the type of toothbrush used, most of the participants in this study population employed horizontal scrubbing technique for toothbrushing but surprisingly its effect on the occurrence of gingival recession was not statistically significant, and is contrary to what is commonly found in the literature (13, 17, 33) . Gingival recession has been reported in subjects with both good and poor oral hygiene (21) .
Gingival recession resulting from well established, regular oral hygiene practices tends to be more frequent and severe in individuals with clinically healthy gingival tissue, little microbial plaque and good oral hygiene (33) . However, this was not the case in the present study. The possible explanation for this discrepancy might have been that in this study population, the horizontal scrubbing tooth brushing technique might have been applied in a different manner that rendered it to be less effective, and that is why most of the participants had poor oral hygiene. In the present study, the participants self-reported a high frequency of tooth cleaning practice but on examination most participants had poor oral hygiene yet the two are not expected to be compatible. The reason for this is not known. However, it may be speculated that the participants had inadequate knowledge to perform effective tooth cleaning procedures as it has also been reported that poor skills for toothbrushing were very much evident among primary school teachers (34) . In this study, the frequency of toothbrushing did not appear to have been a significant factor for the occurrence of gingival recession and this is in agreement to what has been reported in Jordan (35) and other places (36) .
In addition, almost all of the participants in the present study used toothpicks. However, the readily available toothpicks in Tanzania were the cylindrical ones, which when used in intact healthy inter-dental papilla, may cause permanent recession of the papilla (9, 37) . The triangular toothpicks that are recommended for individuals with open inter-dental spaces were not available. The possible harmful effects on wide use of toothpicks were not investigated as this was not within the scope of the present study. The use of dental floss in this study was very low and this is in agreement with other reports (3, 5, 6) . Tobacco smoking is not a common habit among Tanzanian women and, therefore, the prevalence of smoking in the present study was indeed very low as expected. Due to the very low number of active tobacco smokers the effect of smoking on gingival bleeding could not be substantiated. However, there are reports, generally, showing decreased gingival bleeding tendency on probing among smokers compared to non-smokers (38) . Among the limitations worth noting in the present study is the fact that the study was conducted among relatively young women, therefore, the low prevalence of GR was expected since it is known to increase with age.
In conclusion, this study on occurrence of gingival recession was low and was associated with age, presence of calculus and gingival inflammation rather than with tooth cleaning practices since hygiene was very poor despite the high frequency of toothbrushing. The number of pregnancies and deliveries were not significantly associated with gingival recession.
